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so that globules of mercury remain suspended in it without subsiding. The mullers are then lowered and the ore ground for from two to four hours, after which the mullers are raised and the mercury added gradually, and thoroughly mixed with the pulp for six to eight hours longer. The object in raising the mullers is to prevent the sulphides from being ground up with mercury, which would cause considerable losses by flouring and sickening. Nevertheless this raising of the mullers is not an invariable practice. When the amalgama^ tion is thought to be complete, water is introduced to dilute the pulp, and the whole is discharged into a settler ; or else the diluted pulp is stirred by the raised muller at a reduced rate of speed until the globules of mercury have re-united and sunk to the bottom, when the pulp is gradually run off, beginning at the top, usually by pulling out in succession plugs set in the side of the pan at different levels. The discharge takes place into a bucket or tub, where some of the mercury accidentally carried over is caught. The bulk of the mercury in some mills is drawn off from the bottom of the pan before the pulp is discharged.
In order to facilitate amalgamation various chemicals have been recommended as desirable additions to the charge. In later practice, however, only salt, sulphate of copper, nitre, cyanide of potassium, lime and sodium amalgam were used (see pp. 184 and 191). In treating gold ores, cyanide of potassium and sodium amalgam were added to keep the mercury clean and lively, but both chemicals are now comparatively rarely resorted to. Salt and sulphate of copper are chiefly added to silver ores, their use having been suggested by the Patio process. They are believed to decompose certain base minerals, and so to prevent the sickening of mercury, which would otherwise be caused by their presence, and also to liberate silver from some of its compounds and thus render it capable of amalgamation. The use of lime is of course to neutralise any acid sulphates of iron, etc., which may be formed by the partial decomposition of the ore, and so prevent the sickening of the mercury. If added when the pulp is diluted, lime is said to be efficacious in assisting the mercury to collect together and settle.1
The results of a number of careful laboratory experiments with a small amalgamating pan are given by H. 0. Hofman and C. E. Hayward.2 The influence of time, and amounts of salt and blue vitriol were examined.
The Boss Continuous System.—In this system of pan-amalgamation the pulp is continuously run direct from the stamp battery through a series of pans arranged so that each overflows into the next one, which is placed at a slightly lower level. The first two or three pans are arranged as grinders, the battery pulp not being fine enough for complete amalgamation, and the pulp is then passed through a series of amalgamating pans supplied with mercury. After this the mercury and amalgam are separated from the ore in settlers, which are larger pans in which the pulp is diluted and stirred less vigorously. The tailing overflows from the settlers, and is run to waste or led over concentrators. The number of pans arranged in series through which the pulp must pass, in order to yield a fair percentage of its precious metals, is determined by experiment for each particular ore. It is obvious that the consistency of the pulp must be thinner than has usually been considered desirable for successful amalgamation, and, as a matter of fact,
1  For a full account of the chemical reactions involved in pan-amalgamation, see the Report of the United Stales Survey of the Fortieth Parallel, vol. iii., chap. v.
2  Hofman and Hayward, Trans. Amer. Inst. Mny. Eng.^ 1909, 40, 382.e.     The term "deadening* of mercury in also used.
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